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(54) TUBS ROLUNO OUT APPARATUS 
(67) Abstract: 

FIELD: well exploitation SUBSTANCE: apparatus bas an lateral surface of Its housing Inclined flat 
pardons, supporting with use of axles roiling out members, mounted on supporting plates. Hie flat 
portions are in the form of cylindrical counterbores, whose axis coincide wtlh axis of the rolling 
out member*. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Us end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed In the additional groove. The housing with the supporting plates is embraced 
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to auch structure of It 2d 7 dwg 
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OTKpbfTbie C OflHOTXJ 
Ha OTKpblTOU Koaqc 

Bbicryntn*. pi 
Ti 



jjpH paasajibpoBKB uefwpwBaTenefl bs npo^anbawx xpy6. ; 
DoeepxHOcni Kopnyca nnmnBtsu KasnoBBbce nnocacat yuacro. m Koropbuc c 
ax ycrreBOBrtCHW uejiM^yKwaat aneaccBTi* (B3). ITjiocmh: jrwro 
^^^v^™-. iyxoaoK (LO. Oca U ooDoaflaioT c ocnwH B3. Ha U eunonscBbi 
nasbi (II). OnopHwe nnacTtmw pacnonomesu b II u xecreo CBRsasu c ochuh B3. 
n BbmojraeH flcnomnrrejifaHbi* n. KaxRaji onopHaa nnacTBHa c am tf j Ko aa 
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Description |Oncaine H3o6peTeHma|: 

tbotiprxTHMc qthochtch s 6ypeHHX> d a^xnrranbBOMy peuoBry atDasBH a npqnn3&a<te&o, i 
jjftsi paoaa/ibqpabiBaKisH ycTpoflCTB as npo^ajrbawx TpyG npM bx ycTaaoBxe b cKu&xmic. 

Hax6onee frnPKHU x K3o6peTeKH» no TexHHUfscrofl cympocra hbohctch ycrpoflcroo jyw paasajuiioBKH 
npcx^KTibHux TpytS npH nepespum aua oob ocnoxBeaaa b cxBaxcBHe. conepmainpe annua 
dk Kopnyc. Ha Hapyacaoa noBepxaocTM xaroporo mnonBCHfai HaxnoHHbie oTHxnroihHo 
i Kopnyca nnocaae yuacraa, a ycTaaaaaeHHwe Ha iiccjienaax c nouomuo ocefl Ha onopHbtx 



HenocraTKOM SToro ycrpoftCTBa hewhctch HeaaflcxBocTb ero pa6oro aa-aa HeffocTa-ro^iBOB fcooxoa) 
npu m ocr g aopnyca. MmawanuM xamnHHa ctchkh aoroporo b peoyjnyraTe BbaxvnrcHHH hbjuiohhmx k cro 
npoflojibBofl oca anocsBX yvucrxoB He yRoBneTBapHcT yc/ioamo dpomhcctb npa xpyKaaa. 

I^enb Po tfpere H BH noHbaneHBx Ba^unaocni ycrpoflcroa oa ctct yBtimwesnw inxwowera ero xopnyca. 

3to flocTHraeTCH Tew. arc b OMBCMBBttBni yCTpOBCTBe n/m paaBanbnoaxn Tpytf, conepxainca nonbdi 




BanbnyxoiDfX anewcHTOB. a Ha uesoBaax 
k tvexcy iiaoai, npx 9tom onopHue 
Banhnyxxnax aneueBTOs. 

qpyrau vrirnvxeu oimrwnarttnro ycTpc&rroa hoiihchm to. «rro ea orapbtroM kohhc aajanoro rooa 
njnonBee rtononHHTenhHbift nas. a aaaaaa ooopHaa nnacTaaa cHa6acaa a^cxynow, pacnxvioaceaHNM b 
njo nanaB TOMDM na3y, npa sroit ycTpaBcrao cnaoatcBO raftxoa, cocOTUBaxxnea xopnyc c onopMboai 



y Ka3aHHUC oTJTinaiH o6ecnc^HBaioT Bo3uoacaocTb yBensweHKH Tammmbi ctchkh xopnyca b Hantfcjicc 
oaacBOM nacepeTOOM ceaeaBB ero, 6narcnapH qoiy noBumarxoi npotraocrt* xopnyca h, cnqqpBaTeJlbBo, 
BaAeMHocT*. pa6orbi ycrpoacTBa 6ea bsuorbbh ero HouaaanbHoro aapyaa«iro naauerpa ww jjbhhcto 



Ha far. 1 noxasaao ycrpaacTBO. ycTaBonrceBBoe B npofeinbHoa paaBa m aginbiBaeuoa rpyc*. o6nnd! raw na 
fur. 2 crazott A-A Ha $nr. 1; ea far. 3 fparMCBT aopnyca ycrpuauiBa c KoacrpysTMBBbiiai aneuea-raMa 
jam ycraBOHKB Banhnywasjsx aneue&Toe; aa $ar. 4 raw bo erpenae B aa far. 3; Ha far. 5 crasae B-B aa 
far. l.mfar 6 oraeaae r-r aa tear. 1. Ha far. 7 cctehbc aa *ar. 3. 

:1c qorrpanbBbiM 
KonoHHoH 6ypH7n»HMX Tpy6 5 a 
i oOopyRoaaaBeM 6. Ha Bapysaoft noBepxaocTB aopnyca 1 non, yrnow a ero npo^onhHoa oca 
tjbinanuasbt njiocaae yqaenca 7 b khrc aanaHnjawecaax ucsodok 8. Ha aoropbix Bbinojaieabc orapfciTwe c 
qnHoco KOHua na3b* 9, sacucHTpaaao cManeaHbie OTHOcaTenbHO oeaoBOB b cropoHy orHpbnoro Komja -msx 
naaoB, c yr/iy&ieaaHMH 10 b ax npPTHaonojioixabtx oxKpbiTMM aomjax creaaax. B aasax 9 pasMetneau 
onopswe DTiacTWbt 11 c xoabtpbxaMB 12 no ax nepa^epaa [far. 1), eko#hwhuh b yroyfinemH 10 nasos 9 

(♦HT.3B4). 

Ha noBepxaocTB onopHbix nnacTBK 11 [far. 1), aoaTaa' rapyanupft c aopnycou. aaroTOBneafai Bbnrrynu 13, 
wawnm b p^nonHBTenbabK naaw 14 {far. 3 a 4), BbaMurarsHwc Ha oTHpbirwx ymcTaax nasoa 9. Ha 
Hapymoa nooepxHoeTa aopnyca Bwnonaeaa pesb6a 18, aa roropyw Haaameaa raftxa 16, oxBaTUBaxxnaa 
onopauc nnacTaabi U a o6ecne^oiBaxnaaa ccHuecrao c ax xosuphxaaoi 12. Bfaarrynaua 13. yrnynneBBaUB 10 
o xopnyce h flononmrrentHbiMH nasawa 14 ^axcaisoo wiacrrsm U or npoaopoTa a BbauaeBaa ra naaoB 9. 

c or Kopnyca noBCpXHocTHX onopawx nnaciaH 11 bioctko a c «cueH iVB«4B«u cMetnenacw a ax 
i (rpamme) aaxpenneau oca 17 (♦ar. 1 a 2). aa aoropbix c nouon ajo ^ axcapyionyro 
xonbax 18 ycraaoBneau aanuiyxmiKe aneMeHTU 19. npa yrox oca 17 oejinsyiaajfsx. aneMeaTOB saxpexmcHbi 
aa otwpHboc nnac-nmax 11 Tax. <rro ax reouerpaqBcxac oca cbmmctpbb coBnafla ~ 
ocbmb cxuweTpaa B anaBBjB^ BOPgt oexoBox 8 (cm. occsyn naaxD 0-0 aa far. 3-41. 

3Kca,eHTpaqaoe cwcn^CHKe naaoe 9 oraocareniaHo nnon^ana a,exoBox 8, a i 
aooMoJKHoro yrnyOJieHMa ujcxobok b creaxy aopnyca onpeflcjuooT pacMrraMu nyTeM ana xoHapeTHoro 
Tanopaauepa ycrpoacTBa c y^teTOM o6ocncHtHHH aco6xonaMoro aaaaca npoHHOCTH aopnyca npn pa6ore 
ycrpoacTBa b ycnoaaHx xpyzeaaa. A uaxcauamaao bosmoxhoc cMeaasne onopnux nnacTRH 11 
oTHOCHTenhHO ccefl 17 Baribnyioamx aneweHToB 19 ocycnoaneHO pacnano«eHaeM nasoe 9 ncfl uax a Teu. wo 

aa hhx ocen 17 oa/ibuynuiax ajicmchtob 19 , 
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coaiafliTb c rroMrrpiraeatHua ccsna auKerpni qexosox. 



eapyme 



aw rqme wraBO C— 



aa npHwrpe paaeanbopaoi npo^wnjHbix Tpy6 cpn »oamiHjDi 
IHofl kohohbu 20 (4«r. i. 5, 6) «nmm ». 



npo>am«bic xpy«b4 21 cnycKurr nnyxpt. oCcaflHoft Konomoj 20, 8 mrrepBan msojot^m ■ pacraapHxyr fl o 
npaxa-TWi hx ctobok k ctchkc o6c*fli»ft kwiohhm 20 ($ar. 5) caa^usaai HHyipeHHero rroaHranraoro 
naaneBHR. 

3wroi c ncwowbio pc3b6« 3 ycrpoftcrao npuccx^HHHxrr k kotohhc TpyC 5 h cnycsanr » CMaaray. no 
pprruMoanM ycTpottCTBOM BepxBcrx) koh^a npoQumJtbtx TpytS 21 KonoaHy fiypunbHbix xpyti HawHHa»T 
BpazqaTb npa oflHoupeueHHow caapflsm ocenofl mrpysKK h npouhm nonocTH TpytS «*epe3 nonpanHibti 
nanaji 2 Kopnyca 1 atH^iocrtJO. B pay/ibTaTC yroro HcjJomaTbie flaancmcM yvamai 22 ftar. 5) 
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Claims [Ocpuyna B3o6prrcHHH]: 

I. YCTPOflCTBO WW. PA3BAJIbUOBKM TPYB. ccRcpman^pc nanus u/mBBjipmeauA Kopnyc. Ha Bapyzzna 
noaqpxBocTB xcrroporo BumnHimi HaxjioKBbce oraocant n mo npoflonbaod ocm Kopcyca nnocxite yuaerra, h 
ycraaoanemniie aa nocnqumx c nowotrpjo ocrfl hi onopsux anacmHax Bojujjyiovafte ■waiomj. 
(rnmamqeocn tcw. «xto Hamionnbtc iuiocrhc yqacnni Ha oapymBoft noocpxnocTB Kopcyca BbmonBescu 8 
t UCRoeoa. ocx aoTopboc coarxaaaxrr c ocrmx uanmyxwoKX aneuetrroB, a. ra qe&oBKax 
o»i orapuTWt c offKoro kohoa h »Kci«etrrpHqao cuemeaHwe k Heuy mou, npa stom onopawe 
< pacnonoxeabt b naaaxn jkctko awaamj c ocjojh Bantmnompx ancwetrroB. 



2. VcrpoftcTfio no n.l, oT/nraaixmeecH tcm. *rro Ha OTuptiTOVi kobhc Kaxfloro no; 

taa, a KaxsRaH ooopHan nnacniBa cBaSiKena Bbicrynou. paauancHHbtM b 
: n*oy, npH stow ycrpoftcreo <sra6xeiio raftxofl, oxBaTMBarmrt Kopnyc c onopHWUH 




-5- 



RU 2056201 CI 



Drawlng(s) (McpTcmJ: 




Qui. 1 
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A- A 
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Bud 5 noBepny/no 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 



RU 2056201 CI 



The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
5 in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section R-J\ in Fig. 3. 



RU 2056201 CI 



The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Drawings: 



Fig. I 
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Fig. 2 
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Fig. 3 
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View B shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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